Until recently, cancer therapy was limited to "debulking approaches" including surgery, chemo-radio-and hormono-therapy and compounds targeting oncogenes or proangiogenic pathways. Unfortunately, phase III studies pointed out that such strategies, remarkable against primary tumors, mostly affected time to progression but rarely overall survival, suggesting that long-term protective effects were not achieved. Immunotherapy which has long been opposed to chemotherapy because of its susceptibility to drug-induced apoptosis and its lack of efficacy to immediately "debulk," comes of age for a main reason: immunotherapy may be the sole approach to elicit cancer-specific adaptive immune responses and long-term protection against metastases. Can it be any cure without the involvement of the immune system? Cancer immunotherapy currently involves several complementary strategies: immune cell transfer, vaccines, cytokines, vaccine adjuvants, and monoclonal antibodies (mAb) endowed with antibody-dependent cell cytotoxicity or interfering with immune checkpoints. Several of these approaches are reviewed in this issue of Targeted Oncology.
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Important clinical benefits were first demonstrated using adoptive transfer of autologous tumor-infiltrating lymphocytes resulting in objective cancer regression in a significant proportion of patients with metastatic melanoma. In particular, the combination of cell transfer with a lymphodepleting regimen induced complete durable responses in 40% of patients, with complete responses ongoing beyond 3 to 7 years. Current cell transfer therapy approaches using autologous cells genetically engineered to express conventional or chimeric T cell receptors have mediated cancer regression in patients with metastatic melanoma, synovial sarcoma, neuroblastoma, and refractory lymphoma. Adoptive cell transfer immunotherapy is a rapidly developing new approach to the therapy of metastatic cancer in humans and has evolved towards the administration of "young TILs" [1, 2] .
Recently, the US Food and Drug Administration approved two novel immunotherapy agents, one based on a cancer vaccine (Sipuleucel-T, Dendreon) in patients with indolent hormone refractory prostate cancer and the other one based on targeting a pivotal T cell inhibitory receptor (anti-CTLA4 mAb, ipilimumab/Yervoy, BMS) in metastatic melanoma patients, which provide a survival benefit in two phase III clinical trials [3, 4] .
These encouraging clinical results will be followed by many expected breakthroughs, according to the current evaluations worldwide. These include:
1. Therapeutic vaccines capable of inducing robust T cell responses, using long overlapping peptides or recombinant poxviruses or synthetic mRNA [5] [6] [7] . 2. Different classes of immune adjuvants such as Toll-likereceptor agonists currently under clinical trial in [8] .
Those agonists are now undergoing extensive clinical investigations both as immuno-stimulant molecules and as adjuvant along with vaccines. 3. T cell growth factors such as IL-7 capable of reconstituting a diverse immune repertoire in lymphopenic cancer patients and boosting anti-tumor specific immunity [9] .
However, it is increasingly documented that tumors develop diverse strategies leading to escape tumor-specific immunity and that immunosuppression associated with cancer has to be overcome to allow a better immunostimulation [10] . Among the specific and active tumor-immunosuppressive mechanisms, CD4 + CD25 high T regulatory cells (Treg) are important mediators of active immune evasion in cancer [11] . Treg depletion improves endogenous anti-tumor immunity and the efficacy of active immunotherapy in animal models of cancer, suggesting that inhibiting Treg function could also improve the limited successes of human cancer immunotherapy [12] . Specific strategies are currently under development that target Tregs [13] .
Combination of immunotherapy with conventional treatments (chemotherapy, radiotherapy, antiangiogenic, etc.) should further improve this approach both in its effectiveness and in its clinical indications. Indeed, accumulating evidence indicate that the innate and adaptive immune systems make a crucial contribution to the anti-tumor effects of conventional chemotherapy-and radiotherapy-based cancer treatments [14, 15] .
Importantly, to further improve these encouraging clinical results, biomarkers need to be discovered not only to establish correlates with clinical successes but also to further select those patients likely to benefit from immunotherapy. Furthermore, the intricate dialog between tumor molecular hallmarks and immune reactions or disorders need to be delineated to establish the most relevant criteria defining the susceptibility to develop a cancer and/or to respond to a given therapy [16] .
In conclusion, the recent positive results of clinical trials with novel immunoactive drugs as well as the unexpected finding of a positive interaction between immunotherapy and chemotherapy should open a new era for the personalized immunotherapy of cancer.
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